


DAVID BROWN
2D

REPAIR MANUAL

SECTION | — ENGINE

DAVID BROWN INDUSTRIES LIMITED

DET 413 5801

https://tractormanualz.com/



INTRODUCTION

This manual is intended to guide the service man in the dismantling, repairing
and rebuilding of the 2D tractor. It does not give detailed directions for siripping
and rebuilding, when these are obvious, as it is not intended to serve as a service
instruction book. The assumption has been made that those responzible for the
repair of the tractor will be generally conversanlt with mechanical engneering
principles and in most instances will be fully qualified fitters.

It s assumed that the particular item being repaired is the only one receiving
attention al the time. For the purposs of a complete overhaul the vanous units
should be stripped from the main frame and then dealt with individually. The follow-
ing order will be found most satisfactory.

Remaove the engine bonnet and grill, instrument panel, wheel mark remover and
towing bar, lift out the engine complete detaching it at the bell housing. Remove
battery housing, [uel tank and mudguards in one piece. Next disconnect the clutch
and brake rods at the rear end and remove the loorplate. Remove the air lift hnkage,
rams and operating mechanism, also the steering column, rack and pimon, and
steering rods. Support the rear of the tractor firmly under the gearbox; remove the
wheels and reduction units. Support the front of the main tubular ¢hassis and remove
the front wheels and axle. The chassis may then be disconnected from the gearbox.

1t is impossible to give precise directions when Lo renew a particular item. This
s more i matter of common sense and judgment, which comes with expernence.
It is good practice, however, always to replace disturbed packings and gaskets with
new ones and il 15 essential to fit new oil seals after dismantling

Only genuine David Brown spares should be fitied as replacements and when
ordering always guote the tractor and engine serial numbers which can be found on
the plate at the L.H. side of the steering supporl.
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SECTION I—-ENGINE

Most work on the engine can be ¢arried oul without removing the engine from
the tractor. I aegcess is required (o the clutch and Aywheel the engine should be
removed complete as described opposite.  For working on the crankshafi and main
bearings the engine must be removed from the tractor, bul may be removed i
any cofve el -'ul:l_l::l_‘ al 1:|||:;i11¢_' strap

For the D2 and MD2 Engines (his section may also be used if the instructions
referting 10 purely tracior tems are ignored. The basic engine unit @5 identical 1o that

used in the tractor and overhaul and repair are effected in a similar manner. Details
of the cluteh and output bearing of the SD2 are shown at the end of this secnon,

—

Fli. 1 LIFTING THE EMGINE CHIT
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RERMOVIMNG THE EXGINE FROM THE TRACTOR
Agr Cleamer
Remove the air cleaner. On some models fitted with @ heavy duty air cleaner,
it will only be necessary to remove the pre-cleaner.

Bomnet

Unclip the bonnel centre and remove, Disconnsct the te boar at the bonnet
rear. Lower the wheel mark removers and remove two § in. Whit. bolts at battom
and lift off

Battery

Remove the cover and disconnect the leads, To facilitate lifing oul the battery,
thread a piece of cord under two of the cell connecting bars to make a lifting handle
Lift the battery cut and put on charge for future readiness

Wiring

Disconnect the starter button bracker and the fead from the starter. Having
freed the starter button, disconnect the lead Ffrom the battery at the button. Undo
the clip on the bell heusing and remove the lead forwards through the batlery com-
partment.

Undo the dynamo leads at the dynamo, break the lighting connections in the
hattery compartment, pull the wires through and hang the starter button and regulator
over the instrument panel by the wires. These wall then be out of the way for sub-
seguent remowval of the engine.

Exhanst Pipes and Manifold
Slack=n the exhaust pipe manifeld at the elbows and at the connections to the
exhaust pipe. Tap the manifold upwards with a hide mallet to remove.

Fuel Pipe

Disconnect the fuel pipe clip from the bell housing and undo the pipe at the
connection to the sediment bowl. Bend the pipe geéntly upwards until the end s
above the level of Fuel in the tank to avoid having to drain the tank.

Throttle Control Rod

Slacken the locknats at the control rod adjusting nut at the right hand side of the
engine. With the throttie in the open pasition undo the adjusting nut until the two
halves separate.
Injector Leak-off Pipe

Disconneet the return pipe and fuel leak-ofl pipe at their conneclion

Towing Bracket Stays
Disconaect the towing bracket stays at the bell housing and poush the lowing
bar downwards out of the way.

Bell Housing

Undo the bolis connecting the lower hall of the bell housing to the clutch housing
Fix two equal length rope slings under the engine, one under the liming case and
ane onder the bell howsing. Attach 1o a hoist and take a litlle ol the weight of the
engine, Remove the remaining befl housing balts. Take the weight of the engine on
the houst amd remove the engine with o stright pull rearwards to prevent distortion
of the clutch shalt oy i 35 withdrawn

lr'lll-.'. i
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ENGINE OVERHAUL

For a complete sirip and overhaul of the engine it is recommended that the
order depicted by the main headings in this section be followed, However, where
repair io one item only is concerned procesd direct 1o the heading requoired. If no
specific instructions are given for reassembly this will be & straight forward reversal
of stripping. It should be noted, however, that new packings or oil seals should
alwaya be fitted where applicable.

If the engine has been removed from the tractor, stand it on its sump on the
bench.

Injector Pipes and Injectors
Femose Bannel Centre.

Remove the banjo bolis @t the oil supply pipe to the rockers and push the pipe
Lo one side. Disconnect the injector pipes at both ends and Lift clear.

Remove the leak-off pipe, replacing the banjo bolts in the injectors for safety,
und 1o keep the dirt ouwt. Unscrew the injector securing nuts evenly and remove the
inpectors. Hothey are tight in the bead doe to cacbon, 1ap the injectar sideways gently
on the fug to break the seal. Do not lever against the fins of the cylinder head or
injector sleeve as these are casily damaged which will impair the cooling efficiency.
After removing the mjedtor put a piece of clean cloth in the opening in the cylinder
head to prevent dird entering the cylinder

Replacemeni—Belore replicing, clean all carbon from the inside of the copper
sleeve taking care not to damage the seat, Tighten the injector evenly, each nut a
littla at a time, Tighten firmly but do not overtighten or the injsctor will be distorted.
Check that compression is present in each cylinder.

MOTE:- The copper washer which is sometimes supplied with new nozzles
should mof be used otherwise the sprays will impinge on the head giving inefficient
combustion and smoky exhaust.

Clearing—The injectors are precision pieces of equipment and should be handled
carefully. When the pipes are removed the orifices should be coversd to prevent
ingress of dirt. When removed from the engine the nozzle tips should be protected
from damage by a suitable cap of plastic or curdboard. The nozzle i1s of mulu-hole
type having four holes spuced at 907 intervals looking in plan view, and inclined
downwards to give an inclusive cone angle of 1407 This is offset 107 to allow for the

fuct that the inpectors wre inclined 10 in the head.
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A special kit of nozzle cleaning tools is available. The bench to be used for
servicing Tuel injection equipment should be prepared in 2 well lighted and separate
part of the workshop, I it 15 possible a dust proof room should be used in which
the st equipment can be permanently installed.

Refer to fig. 3. Remove the excess carbon from the outgside of the nozzle and
ciap. Remove the cap B, slacken the locknut D and unscrew the pressure setling
screw C until the tension is taken off the spring. (This 15 necessary to prevent distor-
tion of the nesdle when removing or replacing the nozzle.) Hold the injector firmly
by the flats on the body above the secunng lugs or in a special jig having locating pegs
for the hales in the holding down lugs. Unscrew the nozzle rétaining cap K and
remove the nozzle taking care of the needle. Place in a bath of petrol to soften the
carbon

With the special tools provided in the cleaning kit scrape the carbon from the
nesdle seat, and from the fuel sac. Clear the il passagss and using the wire probe
ensure that the spray holes are clear. The correct diameter of probes should be used
{marked 020) and care taken not to break them in the hole. Assemble the nozzle,
withour the needle. in the reverse flushing attachment (if awailable) and wash all
traces of dirt away by fxing fo the injector fesier and forcing oil throwgh under
pressure. Place the clean norzle in a dish of ¢lean “Fusus™ or “Ensis™ oil until ready
for assembly.

With the wire brush gently clean the needle paying particular attention 1o the
seal. Examine the seat for sconng, damage, or overheating. Should any of these be
evident the nozzle should be serviced by a CT.AY. enginesr.

Reassemble the needle into the nozzle under the surface of the oil making sure
that it shdes smoothly and easily. Meedles and nozzles are selectively assembled and
must not under any circumstances be interchanged.

Pressure Setting—After reassembling the nozzle on to the holder. the spring adjusting
serew should be given an initial tightening and the assembly attached to the injector
test machine. Pump up the machine until fuel s ejected from the nozzie, allow
several strokes to clear the air from the system. Open the valve to the gauge and
sorew down the adjustment untl the “breaking™ pressure 1% jost 175 atmospheres
{185 atmospheres for the initial setting of a new injector). Tighten the locknut and
fit the dome nut. 'With the valve to the gauge closed, give a few quick injections and
examine the spray form to ensure that all four are even and finely atomized.

Waming
Great care should be taken not to allow hands near the sprays as they have
great force and will easily penetraie the skin. The resulting injury can be serious and

difficult to treat, A tin canister should be placed round the nozzle for safety during
1esis
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Rocker Boxes

Sealing washers are fitted under the nuts secuning the rocker box covers. If
these are in reasonable condition they may be retained and refitted on assembly,

Remaove the {} in. Allen screws inside the bottom of the rocker boxes (two in
cach box), Remove the nuis and sprning washers from the cover studs. {These siuds
are Tastened in the head gnd also secure the rocker baxes.)

Disconnect the decompressor operating rod by removing the split pin.

Lift the rocker boxes off vertically together and ramove the push rods noling
their order for replacement in the same positions.

Remove the plugs from each end of the rocker shaft. Remowe the grub screw,
insert i soft drift into the end of the shaft and tap through gently. Remove rockers
and springs.

Should oil leak from the ends of the decompressor shaft, it will be necessary Lo
replace the oil seals, The front shal may be withdrawn easily alter removal of the
circlips. The shaft with the operating arm must first have removed the plug, spring,
and ball which locate it

Replocement—Belore fitting the decompressor shaft ensure that there are no sharp
corners on the bores. Fit new rubber sealing rings to the outsr end of the shaft (on
early engines there may be only one seal at each end). Apply to the seals a suitable
lubricant such as *Pressoline” No. 2 drawing compound thoroughly mixed (one part
"Pressoline' o thres parts water.)

Enter the shaft by the end without seals and fit the seals after passing through
the first bore. Apply lubricant and carefully push the shaft home taking care oot to
cul the seals as they enter the bores. Fit the circhip and also the ball and spring to
the rear shafi.

Mew bushes may he fitted to the rockers after pressing the old ones out bul must
be broached or reamed to size after fitting. Enswure that the o1l hole in the bush lines
up with the oil hole in the rocker when pressed in, After refitting the rocker shalt
line up the lociting hole in the shaft before screwing home the grub screw. Fit new
washers to the end plugs. If & new rocker shaft is being fitted it is advisable to file
a small chamfer on to the end which is inserted first to prevent scoring of the rocker
bushes

When fitting the rocker boxes to the cylinder head remember to fit the plain
washers under (he Allen screws. Ensure that the decompressor shalt in the front
rocker box is the cormect way round and that the coupling between the two halves
fit topether correctly. It is recommended that the two boxes be fitted over the siuds
together with the decompressor shafts correctly interlocked. [t is advisable te slacken
the wppel adjusting screws before fitting, Ensure that the adjusting screws fit into
the push rads and set the valve clearance to 003 in. (-08 mm.) cold. When the engine
wurms up this elearnnee increnses 1o its working value, Should the clearance be et
while the engine is warm the clearance will reduce when cold and may hold the
villves open thus preventing compression and making it impossible or very difficull
to start the enging,

Fit the aluminmum s2aling washers under the rocker cover nuts.

P |
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Cylinder Head

The rocker boxes must be removed 1o gain aceess (o the cylindsr head holding
down nuts. Remove the air inlet pipe or the heavy duty cleaner as the case may be,
If the injectors are 1o be tested or cleaned or the head worked on, it 13 advisable w
remove them before lifting the head, otherwise they may be feft in pluce.

Remave the eight cylinder head holding down nuts and lift the head vertically
Break the carbon seal between the head and the barrels to prevent lifting the barrels
off with the head,

Remove the push rod tubes and seals.

Fig. & shows the various components of the cylinder head. To remove the valve
guides firstly remove the studs in the top face of the head, support in a press and with
a-suitable guded tool (see fip 9) push the guide upwards through the head. Press a
new guide 14 ins. (3-8 cm.) into the head  The special tool shown in fig. ¥ should be
+ wsed as il is important that the sharp edge at the top of the gude should not be
chipped or damaged. 1035 advisable 10 heat the head first. A temperature of 200°C
should not be excesded.

Slightly pitted valve seats and faices may be lapped in with gnnding pasie.
Check the completed seat by applying a thin film of engineers blue to the valve face
nnd giving the valve & part turn on the seat. A complete seal all the way round

should be produced.

Il the seat is deeply pitted or the fage badly grooved the seal should
be re-cut and the valve face pround [res from markings on o swalve grinding
machine. The valve and seat are at 43° und should be lightly lapped in
after grinding. 1f after cutting, the valve seat s much more than ein, (1-6 mm.) wide,
a new seal insert sheuld be fitted and cut 1o approx. o in. (-8 mm.) wide. Care
should be taken when removing the old seat not to damage the cylinder head. A
sharp blow with a cold chisel may fracture the seat, which can then be removed
gasily. IT equipment is available the seat may be machined out. The new insert
should be frozen in sohd carbor-dioxide and hammered in immediately, with a
special tool similar to that shown in fig. 10, Do not touch the iee or cold seat or a
blister will result. The head should be warmed also for additional ease of fitting,
heating of the head alone is not sufficient

Replacemeni—The neoprene oil seals fitted to all valve guides should be renewed at
cach decarbonmisation and whenever it i suspected that the scraping edge has been
worn Or excessive heat has caused the material to harden:

Fit a new cylinder head gasket with the bead to the barrels. Fit new oil seils
at the top and batiom of the push rods tubes, Fil the tubes, and lower the head into
position guiding the tubes into position, Fil plain washers and nuts, ightening each
a little at & time in the sequence shown in fig. 7. Use a torgoe wrench set o 44 b, T
(6-07 KgM.). Check that the push rod tubes have been gripped and cannol be turned
by hand. In the rure event of i tube being loose, the head will have 1o be slackenzd
off und o thin packing washer fitted under the approprinte seal.

Frgrer 13
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Fan Belt Replacement

IT 1t 15 desired only to replace the fan belt it will first be necessary (0 remove
the bonnet and prill. Then proceed as follows:—Slacken the dynamo or jockey
puliey o thal the belt is loose  Disconnect the rack eonirol rod a1 the inpection pump
after cliding the dust bellows aleng the rod (see fig. |1). Disconnect the rod to the
governor quadrant preferably at one end or the other 50 as not 1o disturb its lengih.
Unfasten the nuts securing the governor housing and the cross rod support brackei.
Remove the complete assembly as shown in fig. 11. The belt may now be renswed
and the governor mechanism refited. By adopting this method and taking great
care not to disturb the ralationship between the levers and governor thrust bulton
it will not be necessary to reset the governor.

Re-azrembly—Turmn the engine s¢ that the governor weights are one at each side and
will s1ay wide apart so that the thrust race can be entered without difficuly.

Conling Fan

Stacken the dynamo al its pivot points (or the jockey pulley where u dynamao
is nal fAtted) and disconnect at the stay to the fan cowl. Remove the fan belt from
the pulleys. Remowe the two securing bolls between fan cowl and ¢ylinder block
and remove the fan assembly. A socket wrench with universal joint is most useful
for removing these nuis although with some makes it may be necessary to grind the
outside diameler for clearance.

Bodt the tool te the fan hub and push the shaft out by screwing on the centre
jack screw, If the special tool is not available, draw the fan off the spindle using two

i In. Whil. threaded bolts in the holes provided, screwing eich a little at a time o
jack the fan off. (See fig 12.)

Remiove the grub screw (A fig, 12) situated just behind the vee pulley. Tap the
bearing and pulley complete oul of the housing.

Support the pulley on a suitable sleeve fitted over the bearing and press the
bearing smndle through the pulley.

All funs are staticully balanced to within -10 oz (2% gms.) at a radius of 5 ins.
[12-7 cm.) during manufacture. Should a fan blade be dumaged the fan will reguire
replacement (or rebalancing il the damage 15 slight.

The bearings are packed with high melting point grease during munufacture
and should not require attention

Jockey Pulley

Fitted to maintiin the fan belt tension when a dynamo is not fitted, the bearings
ure packed with high melting point grease when pew and should not reguire Further
attention. The bearing and vee pulley may be pressed out of the housing after
removing the grub screw. The pulley is a press fit on the spindle. Should the pulley

ar the bearing require rencwing and these items have both seen long service it may
be more economucal 1O renew both &t the same [ime.

Drynamo

Remaove the dynamo, crankcase breather pipe and dynamo brackel, Servicing
of the dynamo 15 dealt with in the Electrical Seciion.

Pape |5
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FIG. 14 EXFLODED VIEW OF INERTIA STARTER

A, End cover . Rubber ri
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EXPFLODED VIEW OF BALANCING EXPFLODED VIEW OF COMNM-ROD AND
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Starier

Remowve the electric starter or inertead starter. With the elecine starter, remove
alzo the distance piece which is also the support bracket for the regulator and starter
bution,

To dismantle the inertia starter grip the body firmly in the vice. Remove the end
cover (A fig. 14) tapping it off the ballrace. Remove from the vice, tap the cising (F)
downwards and lift the flywhesl assembly out

Compress the return spring and remove the circlips. Remove the washer, spring
and chip shicld.

Remove the two plugs (C) springs and plungers from the flywheel. The plugs
are centré punched to prevent them coming loose and may be difficult to remowve.
Lise a large well sharpened screwdriver. A wheel operated screw driver, similar to
that used for releasing the pole shoes on the dynamo would be an advaniage. With-
draw the pinien shaft rubber ring and distance pizce. Lever the ball races off the
fAywheel.

Replacement—Fit a new pinion shaft if worn on the splines or pinion. Ensure that
the tips of the eeth are fame hardened as shown by the colouring,

Pack the bearings with grease, lubricate the splines and plungers with graphited
oil, centre punch the plunger plugs after tightening.

Pistons and Connecting Rods

Remove the sump. This i5 complete with the balancing cylinder and i1 is ad-
visable to remove the plug in the bottom (o allew air to enter the cylinder olherwise
the sump will be difficult to draw off.

Lintab the washers on the balancing conn-rod and remave the two nuts. Pull
the piston and rod off, remove the bearing cap with its bolts from the crankshaft
and replace with the rod.

Lintab the washers and remowve the nots and lower halves of the big end bearings.
Fush the conn-rod and piston up through the iop of the barrel. Replace the big end
cap on the rod to retam the parts together.

Re-agesembly—The conn-rod and cap are machined as a pair and must be kept to-
gether. [dentificution numbeérs are stamped on the side of the beanng on rod and
cap, these should be adjacent when the cap is fitted to the rod and should he on the
camshaft side of the engine.

In arder to ensure an accurate balance of the crankshaflt the conn-rods are
selectively assembled from three weight groups, H (heavy), M (medium) and L (light)
the appropriate symbol being stamped on the side of the rod and caps. If a rod has
to be replaced, one of the same weight should be fitted. Some of the early conn-rads
were not stamped and should be regarded as M weight. Fig. I8 shows the only
permissible combinations,

If the bearing surfaces are worn or breaking up, new shells should be flied. Mo
attempl should be made to take up wear as no provision is made for this. The re-
placeable type shells are machined to very close imits and must not be fled or scraped

If bearing failure has taken plaoce due to oil starvation the cause of this must be
wscertained and rectified before replacement,

Py g | 7
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Before reassembly clean all parts, ensure that the oibway 15 clear of residue,
sspecially metal bits from worn or failed bearings, and examine the crankshaft for
scores and wear. Regeind iF necessary,

When fitting the shells make sure that the housing and the back of the shells
are perfectly clean, The Importance of this is not often realised. A speck of dirt
behind the bearing can cause a high spot which may result in failure. Apply a thin
film of oil to the conn=rod, fit the shell, apply oil to the bearing surface and also
liberally to the piston and rings. Enter the piston and conn-rod assembly from the
top of the barrel using a pisten ring clamp to enter the nngs. It is advisable to space
the ring gaps round the piston so that no two are near together, Check that the
valve recesses in the pistons are to the camshaft side of the engine. Fit new tab
washers to the big end bolis and tighten to the correct torque. {See page 39.)

Before refitting the sump replace the gasket with a new one. Ensure that the
two dowels are in position., Check to see that the ail pump inlet elbow and gauze are
in place. Fit the sump with the drain plug to the right hand side of the tractor, On all
except a few of the early engines this will ensure that the cut-out in the fanze will
give access to the relief valve assembly, Replace the plug in the bottom of the balan-
cing cylinder,

Barrcls

Having removed the cylinder head, pistons and conn-rods, the barrels may be
piilled our of the cylinder block with a straight upward pull. Remove the aluminium
seals,

Replacemeni—It is esseatial 1o ensure that the tops of the two barrels are as near
a5 possible in line with one anether. Fit néw aluminium seals under the barrels and
tighten them down en to these using two nuts and distance pieces for each barrel.
Flace a straight edge across the top faces (not the top of the head spigoth and il there
i5 & step of more than 001 in. (D25 mm.} adjust by peehing off one or two laminations
of the bottom sealing washers as necessary, The laminations are -002 in. {03 mm.}
thick.

Fuel Injection Pump

The Fuel injection pump, being driven by the engine camshaft can be removed
and replaced without disturbing the timing. If & new pump is being ftled 2ach
cylinder will require adjustment to the tming by means of the tappets under the pump.
Access 1o these is through the removable cover on the side of the pump support.

To remove the pump, disconnect the pipes and control rod, undo the securing
nuts and lift off. The pump support may then be removed and the tappets and
roliers lifted-out complele. Note the position of eoch fappel for replicement in the
same bore.  Separate the gulde pin, tappet roller and bush, elean thoroughly and
mmspect for wear. The guide sleeves are replaceable but will require the removal of
the camshall to tap them cut from below.

Replacerment—Press new sleeves inte the block ensuring that they are in the correct
relative position.  Fit the small dowel between the (wo 1o prevenl rotation,

Fit the pump suppart and the roller tappet assemblics in the original postions.
Turn the engine until the tappets are both at the bottem of their stroke and At the

pummp.
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Timing the Injection Pump

Each element must be timed independently. Provided that the camshaft s
correctly timed no difficulty should be experienced. If the onginal tappets and rollers
have been fitted the timing should require very little alteration and should be checked
as Tollows.

Remove the detivery valve and spring from the injection pump on No. | element
and replace the outlet union, Attach a short length of injector pipe cut off at an
angle and turned over in the form of a swan-neck as shown in fig. 21. If the engine
iz not in the tractor a small fuel tank made from a tin with 4 short length of pipe
brazed in the bottom should be connected to the inlet of the fuel filter. Ensure that
the rack is fully open. Bleed the system free of air. Turn the engine in the correct
direction of rotation on the compression stroke of MNo. | oylinder {both inlet and
exhaust valves closed), As the piston approaches the point of injection a free stream
of fuel will run from the test pipe. Continue turning slowly until this slows up and
finally cuts-off. Wipe the end of the pipe. The correct position of cut-off can be
judged when the point is just reached at which a drop of feel dees not form within
-7 seconds. When the spill cut-off is just reached check the timmng mark on the
fiywheel, The line marked SP should line up with the pip on the cutside of the plug
on top of the flywheel housing. {See A fig. 22.) If the marks are not in line, adjustment
must be made at the tappet and the timing checked agman. Remove the side plate
from the pump suppert and use wo flat spanners. The lower nut is the locknut and
the upper one adjusts the height of the tappet, Unscrew or move the spanner to the
right 10 advance the timing and vice-versa.

Repeat the process for the other eylinder. Take care when checking to move the
engine in its normal running direction 1o take up the backlash in the gears, and ensure
that the engine is on the correct stroke

If the tappets have been disturbed or new ones are being fitted make sure that
the tappets are screwed fairly well down before assembly, otherwise the top of the
pump plunger may contact the underside of the delivery valve seat while turning the
engine and cause permanent damage. Set the fiywheel on the 5P mark and unscrew
the tappet until the spill cuts off. Lock and recheck in the normal way.

Lift Pamp

Remove the pipes, pump and push rod. Examine the push rod for wear. Remove
the top cover and thoroughly clean out the sediment chamber and the gauze filier
with peteol. Split the top and bottom halves if it is necessary to replace the diaphragm.
Turn the disphragm and pull rod through 90°. This will release the pull rod from
the connecling link. Reverse the process when rebuilding. (See fg. 23.)

Timing Case Front .

If the engine 15 out of the tractor remove the cluich and lay the engine on its
fvwhee! on the bench for convenience.

Unfasten the rubber duost bellows on the injection pump and disconneci the
push rod.

Using &t hox spunner remove the starter dog. Pull the fan pulley off the crank-
shaft on which it is located with a key.

Remove the eleven securing nuts snd spring washers. LiM the timing case front
off complete with the governor linkages.

Fage If
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The povernor thrust button and bearing will most likely remain between the
bob weights and should be removed for safety.

Replacement—Firsily fit the key for the crankshaft pulley 1n the shall and a new oil
sezal to the case. Fit a new paper gasket to the block, with a little grease to hold it if
necessary, and ensure that the two dewsls are in pesition.

When fitting the timing case with the governor housing in position, turn the
engine so that the governor weights can be positioned apart. Fil the governor thrust
hutton and ball race into the governor case and fit the tfiming case front to the engine.

Drrive the fan pulley carefully into position with a suitable sleeve. Fit the original
washers and starting dog. Tighten uniil the slot for the starting handle peg is at
five minules past seven o'clock with the engine on T.D.C. If this 15 not possible,
remove the dog and fit shim washers as required.

Governor  Adjustment

Where possible the adjustments to the governor should not be disturbed as the
actual degree of governing can only be checked and measured on a dynamometer,
However, if new parts have to be fitted, the governor dismantled, or the bBehaviour
is suspeet, the following procedure should be carefully fellowed in sequence, referring
to-fig. 24,

Close the hand throtle control so that the cam B is in contact with lever € at
the fallower pad. Screw out the thrust butten E until it is clear of the push rod D

Turn the engine by hand until the governor weights arc onc above the other.
The lower weight will fall and move the push red cutwards. Make sure the push rod
is still in contact with the weight (i.e,, has not come out as far as it can). Screw the
thrust button in until it just touches the push rod ; serew in another half turn and lock,
Check that the cam and lever are still in contact while this adjustment 15 made.

Start the engine and run at approximately 1,500 rp.on. Adjust the length of
the pump control red (A fig, 11) by means of the adjusting nuts at the lever end of the
rad so that the cam follower 18§ in to g in, (0-08 mm. to 0-16 mm.] clear of the
cam. Take care to keep the sleeve free in the hole through the lever and mipped
tight between the nuts at each end.

Check thal the cross shaft turng freely and that the sleeve on the control rod
pusses freely through the hole in the lever at any position of the lever. Check that
the pump control rack also moves [reely,

IF thie erygine hunts after carrying out the above adjustments this may be corrected
by a shight alteration of the control rod from the above setting.

With the engine siopped and the hand throtie lever three-guarters open, check
that the rack moves into the Full open position when the excass fuel button 15 pressed.

The maximum speed of the engine is set 1o 1,950 r.p.m. light load by means of
the turnbuckle (D fig. 25) with the hand lever full open, and then the slow running
1o 600 r.p.m. by means of the adjusiable stop on the hand lever. IT stalling occurs
when shutting down from a fast speed this will be due 1o slackness or play in the
rods and levers between the hand throttle lever and governor cam.

Fage 11
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Governor and Rotary Crankease Breather

Firstly remove the timing case front, Unfasten the lock wire from the twe bolts
holding the bearing sleeve to the block just behind the governor gear  Slacken the
twa bolts and turn the sleeve clockwise to clear the bolts and pufl the aszembly out
of the black. If the sleeve is tight and a slide hammer is not available if js permissible
to unscrew the retzining bolis against the back of the gear and jack the assembly
out. This must, however, only be done o starn i maoving because there is danger of
spoiling the threads in the block when the bolts are nearly out.

Suppart the assembly in the vice by the bob weight carrier. Lever the inner
ball race off with two screwdrivers. Lift off the breather rotor and knock out the
driving pin. Remaove the circlip and lever the outer ball race off the oil seal housing.
Tap the oil seal out of the housing.

Replacermeni—Fil 4 new oil seal in the housing, taking care not to damage the seal,
A guide sleeve with tapered end is & useful tool to enable the seal to be slid on 1o the
sealing diameter. Press the outer ball race on (o the gear shaft using a short tube and
fit the circlip. Fit the drive pin with equal protrusion each side of the shaft. Fit the
retor with its hole in line with the hole in the shaft. Note that the driving pin has
a large and small end and the slots in the rotor are wide and narrow to correspond,
The lugs which Torm the slots are cut away at one end to clear the cirglip and this
end should be adjacent to the large ball race. Press on the small ball race.

Fil the assembly mio the block with the crankshaft on T.D.C. and the timing
centre punch marks in mesh. Remaove the bob weight carrier to facilitate tapping
mta the block, Ensure that the retaining lugs on the sleeve ire positioned so as 1o
miss the retaining bolts. Turn the sleeve so that the lugs are under the bolis. Tighten
and lock with wire. Replace the weight carrier with the gauze filter in place,

Timing Check—If it is desired for some reason to check the timing of the breather
without removing the Liming case front, it can be done by removing the breather
outlet elbow, The breather is fully open at IE-L-" before bottom centre of the crank-
shaft, therefore with the crankshaft on B.D.C., half the hole in the rotor will still
be visible in the lower half of the breather outlet,

Camshaft and Tappets

Before the eamshaft can be removed it will be nevessary to remove the injection
pump and tappel roller assemblies, and the lift pump and its push rod. The evlinder
heod and valve push rods will also have 1o be removed 1o allow the camshalt (o be
withdrawn

Remove the timing case front as described previously, Check the end float and
backlash. Remaowe the three set screws securing the plate behind the camshaft gear,
Lift all the tappets out of Lhe way and withdraw the camshaflt and gear. (Some
assistance may be required to keep all the tappets clear.) The tappet block may then
be removed.

The camshaft gear is keyed on to the camshaf and may be removed after undoing
the set screw in the end of the shaft,

Replacement—Examine the thrust washer; gear and retaining plite for wear, IF the
end floul is excessive replace the washer and or retaining plate. [ the gear teeth nre
bavdly wiorn or the bocklesh 5 excessive fit & new gear. The camshalt gear shoyld
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alse be replaced if worn. Examing the camshaft for wear, especially on the nose of
the cams. Replace if excessively worn. Check the tappets for wear on the thrust face
and also inside at the push rod ball end bearing,

Theroughly lubricate and fit the tappet assembly with the siep in the thrust
washer towards the retaining plate, see fig. 28 Lock the gear retaining set screw with
wire taking care that it will not foul the nuts of the retaining plate when revolving
The camshaft is timed by lining the centre punch marks on the gear 1eeth on either
side of the corresponding tooth on the crankshaft gear. (See fig, 27.)

il Pump

It is preferable 10 remove the crankshafl gear first and check the pump gear for
[rue running by spinning it. Any Hghtness in the ol pump may then be felt at the
same time. Remove the gear and pull the frant casing of the oil pump off the studs
after removing the four nuts.

feplacement—Thoroughly clean wnd inspect the testh and beurings for wear.
The gears should be renewed s a pair. Mew bushes for the pump shaft are supplied
ready reamed 1o size and anly require pressing into place. The bush in the block
may be difficult to remove because of lack of access Lo the rear. A useful method is
to cut off a short length of hacksaw blade and grind the width down until it can be
used Lo saw i slot in the bush. Take great care not to damage the housing as this is
part of the block. When the bush is just sawn through, bend o corner of the bush
near the cut inwards with a serewdriver and mallet. Collapse the bush inwards and
withdraw with a pair of small pliers.

Assemble the pump, fit 1o the crankcase and fit the gear. Turn the gear and check
For tight spots. If some tightness s found this can often be cured by slackening the
pump housing &nd tapping the body one way or the other until a position of free
running is found. Tighten and check again. Mote that there is no gasket between
the pump body and the cylinder block. The end clearance of the pump gears should
be 00 in /<004 in, (-025/-10 mm.). Check for running true and refit the crankshaft

Erar.

¥l Pamp CGavze Filter and Elbow

slacken the nut securing the ol pump gauze elbow o the crankcase. Turn the
assemnbly so thal o spanner can be used (o slacken the gauee [ockout. Remove the
gauze, Turn the crunkshall 1o guarter of g turn from TR, and wnscrew the elbow
out of the block.

Clutech

Remave the cluich assembly from the Aywheel by releasing the bolis diagonally
in stapes.

Exumine the clutch facings, the driving plate, and Avwhesl face Foe excessive
wear or damage. The driven plate should be examined for uneven or worn splines,
cracked segments, or damage at the junction of the disc and hub.

Mew clutch facings should be fitted if the old ones are badly worn or contami-
nited with oil and the centre plate i5 in good conditon. Should the centre plate be
diamaged a complete new c¢lutch disc should be fitted and the cavuse of damage in-
vestigated, This will most likely be due (¢ misabiznment. The face of the Aywheel

Pepge 2T
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should be tested with a dial gauge while the engine 15 slowly turned by hand. Run
oul should not éxcead 04001 in. (008 mm.), If greater, check the Aywheel bolts for
tightness and the fit of the flywheel on the crankshaft fange.

The clutch facings will attain a high polish after long service but this is of ne
detriment (o the frictional properties of the clutch. 1fa small gquantity of oil is allowed
10 come inlo contact with the clutch face it will burn off. The burning off of this
small amouni of oil has the effect of darkening the facings, provided that the polish
0n the facings remams such that the grain of the material can be clearly distinguished,
it has little effect on clutch performance.

Should larger quantities of oil or grease gain access to the facings one of wo
conditions, or a combination of the two may arise.

fa) The oil may burn off and leave a carbon deposit which éssumes a high glaze
and causes ship. This is a very definite, though thin, deposit and in general
hides the grain of the marenal.

{#1 The ol may partially burn and leave a resinous deposit on the facings, which
frequently produce a fierce clutch, and may also cause a “spinning™ clutch due
to a tendency of the facings to adbere to the Alywheel or pressure plate face.
() There may be a combination of (a2} and () which iz likely 10 produce &
judder during cluich engagement.

Still greater quantities of oil produce a bleck soaked appearance and Lhe effect
may be shp, or judder in engagement.

After fitting new clutch facings where oil has caused damage, the cause of the
presence of oil showuld be removed and the fywheel face thoroughly cleaned.

Refacing Clutch Plates

Remove onc of the original linings by dnlling out the rivets, not by punching
as this is liable to damage the tongues of the sieel plate. Place the new facing on the
plate with the countersunk holes resting on the convex segments. Insert the rivets
with the heads on the plate side, and rivet the riveling end in the facing hole.

Remove and renew the second lining in similar manner,

MOTE.—If tools are available for rolling rivets instead of splifting them, the
rivels should be inserted with the heads on the facing side and niveted against the
sieel plate.

After refacing, mount the drven plate on o mandrel between centres and check
for “run-out™ by means of & clock indicator set s near the edge as possible. Where
“run-oul” exceeds O-015 in. (0-3% mm.) true the plate by prizing in the requisite
direction after finding the high spots.

When assembling the driven plate in the fiywheel, ensure that the larger chamtered
spline. end of the hub & towards the gearbox,

Line up the spigot bearing and the driven plate by means of the clutch shafl
which has been removed from the gearbox or by a dummy shaft, before tightening
the clutch cover securing screws. Do not remove the shaft until the screws are fully
Lightened.

Fape 249

https://tractormanualz.com/



Flfe. 3

CLUTCH ASSEMBLY
OM PRESS

FlI. 32

REMOFYIMNG THE
RELEASE LEVERS

FlG. i3

REPLACIMG THE STRUT
AMD RELEASE LEVER

Page 10

https://tractormanualz.com/



|

Dismantling the Cover Axsesnblv—IT it 15 found necessary 1o renew parts of the cover
assembly this can be dismantled, re-assembled and adjusted with the aid of a press
as follows —

Mark the end of the eyebolts, adjusting nuts, cover and lugs of the pressure
plate in some way so that they may be re-assembled in the same relative positions
should new parts be unnecessary.

Place the assembly in an arbor press, or on the bed of a vertical drill as shown
in fig. 31, with a block under the pressure plate arranged o that the cover 15 [=ft free
to move down. Place a block or bar, resting on the spring bosses, across the top of
the cover, Compress the cover against the pressure plate and shear away the peening
on the adjustment nuts by exerting sufficient turning preéssure o the nuts, Remove
the nuts from the eyebolts, Slowly release the pressure to prevent the springs from
Aving out, after which the cover can be hifted, disclosing all the intérnal parts.

To remove the release levers, grasp the lever and eyebolt between thumb and
fingers ns shown in fig. 32, so that the inner end of the lever and thresded end of the
evebolt are as near together as possible, keeping the eyebolt pin scated in 115 socket
o the lever. The sirut can then be Lified over the ridee on the emd of the lever as
shown, making it possible 1o lift the evebolf off the pressure plate. Renew any parts
showing wear.

Re-assembly—Motz the positions of the marked componenis. Assemble the relesse
lever, eyeholt and evebolt pin, holding the threaded end of the evebolt and inner
end of the lever as close together as pozssible as shown in fig. 35 With the other hand
insert the strut in the slots of the pressure plate lug sufficiently to atiow the plain end
of the eyebolt 1o be inserted in the hole provided in the pressure plate. The short
end of the release lever will then be under the hook of the pressure plate, This will
enable the strut 1o move upwards in the slets in the pressure plate lug, over the ridee
on the short end of the lever, and to drop into the groove in the lever. Fit the re-
maining release levers in @ similar manner.

Flace the pressure plate on blocks of wood on the bed of the press and arrange
the thrust springs in a verlical position on the plate, sealing them in the bosses
provided. Lay the cover over the assembled parts, ensuring that the anci-rattle
SPTINES are i poesiteon, that the tops of the throst springs are dirsctly under the seafs
in the cover, and that the machined positions of the pressure plate lugs are under the
slots through which they have to pass.

Place the block of wood across the cover resting on the spring basses, and
compress the cover by means of the ram, guiding the eyebolts and pressure plate
lugs through their respective holes Screw the adjusting nuts onto the eyebols.
Crperate the cluich a few times, using the spindle of the press on the inner ends of
the levers, (o ensure that the parts have settled in their correct positions.

Using a clutch setting pauge, adjust the adpsting nuts so that the thrust face
of the release levers 15 0-812 in. {206 mm.) from the fiywheel face. Care should be
taken to see that they are all 8t an equal height. 'When the sctting is correct secure
the adjusting nuts by peening over some metal into the slot in the eyebolt using a
biunt cold chisel and a hammer

Connect the release bearing ring Lo ils retainer springs fiting a new one it the
old one is worn
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Flywheel

Untab the locking plate and remove the four nuts. Tap the Aywheel with a sofi
mallet through the starter aperture, turn the flywheel a quarter of a turn and tap
apain. Repeat at guarter turns unti] free o lift off
Crankshaft frear and Crankshafi

Draw the crankshaft gear off the crankshall taking care not (o damage the
corners of the leeth. Remove the key and take off the distance washers and white
melal thrust washer.

The crankshaft cannot be removed withoul first removing the cylinder head,
pstons and connecting rods, timing case and Aywheel

Hemove the locking wire from the bolts securing the bell housing to the crank-

case. Remowve the |3 belts. Stand the engine on the bell housing and 1ift the crank-
case vertically off the bell housing and crankshaft. Remove the other thrust washer
frem the shalt. 5Split the bell hoosing and remove the crankshaft ss follows:—
Remove the nuts and bolts from the outside fange of the bell housing. Untab and
remove the nuts and bolts passing through the bearing housing, two on the crankshaf
side and 1wo on the flywheel side. Remove the two short belis in the joining fAange
an the flywheel side. Separate the two halves, taking care of the two dowels and
bearing shells,
Replacement—Fit the bearing shells in the bell housing the white metal Lo the top
balf, the cepper lead to the bottom, Ensure that the beanng housing and the backs
of the shells are scrupulously clean. Apply a thin smear of ail to the backs of the
shells. See thal the tongues are correctly located. Apply 2 liberal coating of elean
engine oil lo the bearings and fit the two halves of the bell housing over the crank-
shalt. Fil the two dowels and the bolis with the heads uppermost. Fit new 1ab
washers under the nuts.

MNOTE.—The top and bottom halves of the bell housing are machined as a pair
and shouwld only be replaced as a unit. Identical identification numbers are stamped
on the Aanges of each half.

Fix a new paper gasket to the cylinder block with grease not forgetting the four
paper discs for the bolt bosses. Ensure that the main bearing in the cvlinder block
is clean and lubricated with engine oil. Fit the inner thrust washer 1o the crankease
with grease, the white metal face towards the crankshafl, Check that the flywheel
bolts are fitted in the crankshaft Qange. Lower the crankcase on 10 the crankshall
and enter the first bolt by pulting the hand through the starier opening. Turn the
assembly on 1o the sump face allowing the flywheel housing to overhang the end of
the bench. Fit the remaining bolts with plain washers under zach taking care not to
use those intended for the cylinder head which are thicker and slightly smaller on
the outside diameter.  Early engines were locked with wire but later ones use star
lock wazhers,

Turn the block on to the bell howsing with a bleck of wood under the fiywheel
flange 10 support the crankshaft. Fit the front washer end the distance washer on
the front of the crankshaft. Fit the key and the crankshaft gear with the boss towards
the crankease. This should be a drive fit on the shaft, Fit the fan drive pulley and
dog to hold the gear in place. Remove the block of wood and check the end float
of the crankshaft. Remove the dog and fun pulley

Fowyr 17
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Main Bearing {Timing Case End)

This bearing is a spht ste2l backed lead bronze shell pressed nio the block. |f
badly worn or scored press the shell our of the block and fiL a new bexring. Make
i press tool as shown i g 36, Accurale machiing of this tool 15 necessary and a
clean square shoulder should be cut. Suppoet the crankcase Armly on the block ta
beil housing face and press the shell through into the block, IF diffculty is experienced
in starting the movement of the shell it is permissible to make a saw cut in the shell
but great care should be taken not to damage the housing.

Replacement—Ensure that the housing and the back of the shell are clean, apply a
thin film of oil and press into the housing using the same tool as before. The shell
should be fitted centrally in the housing, i.c., about 5 0. {8 mm.) from each end and
the join at one side or the other. IF a suilable press is not available it is possible to
hammer the bearing in or out using the same tool and a heavy mallet. Saw cutting is
recommended before hammering the bearing out but a press should be used jF
available.

il Cleaner and Reliel Valve Assembly

Figure 33 shows a section of the relevant parts. The seal A under the head of
the filter retaining bolt may require replacement occasiopally. After removal of the
circlip C the bolt may be withdrawn. The seal E n the cylinder block should be
renewed whenever there are signs of cutting, or oil leakage, and always at each over-
haul.

The main relief valve commences o open ar about 40 Ib.feq. in. (28 kg.j5g.cm.}
and is controlled by the lower ball H. The upper ball F controls the by-pass
round the oil filter. Should the resistance to flow through the filter exceed 15 1B/
&0, in. {105 kg./sg. cm,) the valve will commence to open and allow oil direct to the
erankshall

Shonld the valve seats be suspect the seat insert O is threaded and moy be
extracted with a § in. B.S.F. balt, Mate that the upper spring i5 tapered and that the
small end fits against the ball, 1f this spring is refitted the wrong way round the hall
will slip inside the spring and the ol will permanently by-pass the filter with conse-
quential heavy wear to the engine.  The skeeve ] is provided to retain the seat insert
in the correct position in the event of it beng a slack fit. Mo adjustment Lo opening
pressure 15 provided. An oil pressure gauge or warning sysiem may be connected
at the plug D if required. This ix mapped § in. Whit
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STATIONARY ENGINE

The hasic engine unit of the SD2 and MD2 engines 15 the same as that used in
Lhe tractor and servicing will be similar, However, the enveloping coaling cowl will

have Lo be removed to giin access (o the injectors, rockers, cylinder head and cylinder

Fig. 3§ shows a section through the output shaft beanings. If the housing is
unbolied from the elutch housing the shaft and bearings will come away complete
Before withdrawing, ensure that the clutch is in engagement or the clutch plate will
drop out of position and it will be impossible to replace the shaft,

The end cover may be removed for replacement of the outer o1l seal. The shafi
can then be pressed out and access gained to the inner oil seal and bearing.

End Moat of the shaft is governed by the shims under the end cover plate and
should be adjusted to give 0-002/0:005 in. (0-05/0-13 mm). The shims are 0-003 in,
(0-13 mm.) thick.

FIG. 3 SECTION OF SD2 12 OUTPUT BEAKRING
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DIMENSIONAL DATA

T 4]|f

X WIDTH

A

FiG. 3% CRAMNKSHAFT REGRIND DMAGRAM

: . — 0 e —0-020 1. —-03) n.
Dimension _0-254 mm. —_0-508 mm. 0762 mim,
A in. | 2-4885/2:458 2478512478 2-4685/2-468
mm, | 63-208/63-195 6295462 -04| G2-TH a3 -637
E 1, O R B e 1 I032100 20532052
mm. | 5367053643 53-416)53-391 53-162/53-137
c k. 3107731067 I0O9TTR096T JORTT 30867
. TE-036/72-910 TB-632]TE-636 TE-A2R1TE-402
-0 . FO-0200 1.
254 mm. F0-50E mm.
x in. 251272510 X5
mm. | &3-805/63-T54 64053 64-008
Descriplion Nominal Dimenszion Remarks
Crankshaft (Sud.) S¢e Fig, 32 For details
Crankpin pi so. AR A 3390 mm. ol rexrmding
Crankpin—Balancing
Cylinder U TR T T8 T mm.
Con-rod side clearance -D0E/-012 in. 20030 mmm.
Muin Journals 2498 1n 63-45 mm
Main Bearings ce 2eB0M in 6350 mm
End Float of Crankshaft -DDZ2-0100n. 05725 mmn.
Thrust Washer Thickness
5. L 92 . I-3d mm.
005 in, 007 in. 245 mm. I For use with reground
L (M0 an, 102 1. T80 . i crankshafis
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PrescripticH

Fustons
Ring Gups

Gudgeon pin dinmeler. .

Halancing Fiston
Clearance i bore
Gudgeon pin diameter. .

Connecting Rod Alignment

Moninal Demensien

QIO -0l

[-25(}in

{02 004 .
874 in.

Remarks

2538 mim,

31-75 mm.  Push fit in small end. Light _
drive it in piston

05/10 mm. Engine cold

22.20 mm.  Push fit in small end

Light drive fit in piston

Maximum permissible error in alignment between small end and big end bores.
i.e., parallelism and twist measured per inch of mandrel length — 0-00035 in.

013 mm. )

Cylinder Bores
Sid.

A in
L4 in

Camshafe
Journals .
Bearing Bores

Oil Pump

Side clearunce of gears. .
Inner Bush bore

Inner Beaning

Outer Bush bore

Outer Bearing

Thrust Washer Thickness

Valves and Guides

Guide bore

Yalve Stem—Eshaust |
Inlei

Rocker Bush

Rocker Shafl [

Plj;.'i' .I'?‘i

3500 mn,
3.52000n.
35401 .

| 99 1

24000 in

Q017004 in.
625 In
624 in.
S0 .
40K in,
125 in

-344 in.
3% .
340N
-141 in
(TdE i,

EH-90 mm.
0.4 mm.
R9-92 mm.

S0-T5 mm.
50-80 mm.

025/-10 mm.
| 5-87 mm
| 5-B5 mm.
1270 mm.
| 2-655 mm,
317 mm.

Reamed in positnon

Reamed in position

H-Td mm
5% mm.
B8 mum,
|5-42 mm
§o-00 mm.

Broached in position =

https://tractormanualz.com/



Dreseriplion

Injection Pump Tappels
Tappet Body
Tappet Skeeve bore

Fnd Fleas

Crankskzl

Camshaf

Chl Pump

Side clearance of ml
PUIME EeaTs

Mominil Dimension

RT3 in,
ET5 0.

AN -0 0 im.
0124025 in.
004/ -021 in.

00} /004 im.

2217 mm
F2-272 mm.

03/-23 mm

<10 -63 mm.
10/-53 mm.

X - 13-

Woalve Clearance
Inlet and Exhawsl

A in. SET COLD (10 mm. )

Valve Timing

Inlel opens 3° before Lop ceéntre

Inler closes 387 afler bottom centre
Exhaust opens 367 before bottom centre
Exhaust close: 107 after top centre

Spill Timing (Injection Fump]
Each cylinder set separately to 277 before top centre (5P. mark on fAywheel).

Maximom Fuel Seiting
Measured on Hartridge Test Machine using a dummy cam box 34-3-5 cos per
elernenr per 100 strokes at 600 r.p.m. pump speed.

Tightening Torgue Figures

Cylinder Head nuts 44 b1, 6-07 Kg.v.,
Balancing Piston big end

studs .. ) RO B 1. ) 235 Kp.M
Balancimg Piston big end

s . R 469 Kg.M,
Connecting Rod pig end

nuls 40 1b. /T, 552 Ko M.

Stads o Alumimium Muts on Studls

L in, 5 1o 41 Keg. M. oIk [ 10 Kg M.
HARTTH 5 1b.ffu. B0 Kp M, 15 b, 2407 KpM.
2 in Blb gt 10 Kg.M, X Ib . 359 Ke M.
o i, 12 1h./f. 166 Ke M. 40 |b. /1. 552 Ke.M
Poge R
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